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Fuzzy control of combined braking system in
hydraulic hybrid tracked vehicle

ZHAO Guang-jun, LU Jian-gang, SONG Bin, GUO Bo
(Department of Artillery Engineering, Ordnance Engineering College, Shijiazhuang Hebei 050003, China)

Abstract: To achieve the braking stability of hydraulic hybrid tracked vehicle with combined braking system, the fuzzy
control method based on braking moment distribution principle is proposed. First, the models of energy regeneration
braking system, mechanical friction braking system and vehicle dynamical model are developed by using MATLAB. Then,
the fuzzy controller with braking moment distribution coefficient as control variable is designed, and the fuzzy variables
inference rules are put forward. The simulation model of control system is set up, and the braking process is simulated in
different braking intensities. The simulation results indicate that the combined braking fuzzy control system can recover
braking energy efficiently, and improve braking stability of the tracked vehicle significantly in comparing to PID control.
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Fig. 1 Working principle diagram of combined braking

system

22 HLWEH 31 &R 4 B B (Model of mechanical
braking system)
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Fig. 2 Block diagram of electro-hydraulic proportional valve
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Fig. 3 Simulink model of mechanical braking system
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Table 1 Parameters of mechanical braking system
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Fig. 4 Simulink model of energy regenerative braking system

2.4  ZHi5h 1 28R (Dynamical model of tracked
vehicle)
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Fig. 5 Dynamical model of tracked vehicle
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combined braking system)
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Fig. 6 Control method diagram of combined braking system
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Fig. 7 Membership function plots of fuzzy variables
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Table 2 Rules for braking moment distribution
fuzzy controller
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Fig. 8 Simulink model of combined braking fuzzy control system
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Fig. 9 Graphs of mechanical and energy regenerative

braking moments
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